In order to achieve reproducible and precise volumetric analysis with a high signal-to-noise ratio, a well-defined and stable transfer curve of the sensor curve is needed. Thus, we utilize a Helmholtz coil setup generating an altering magnetic in-plane field component. While measuring the current flowing through the sensor configuration, we adjust the position of the permanent magnet in x-and y-dimension by a tunable optical stage. (a) By positioning the permanent magnet in the x-direction, we eliminate in-plane field components, which bias the sensing layer with an angle relative to the hard magnetic layer. 
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Supplementary Figure 1 | Precise positioning of the permanent magnet for cell detection. In order to achieve reproducible and precise volumetric analysis with a high signal-to-noise ratio, a well-defined and stable transfer curve of the sensor curve is needed. Thus, we utilize a Helmholtz coil setup generating an altering magnetic in-plane field component. While measuring the current flowing through the sensor configuration, we adjust the position of the permanent magnet in x-and y-dimension by a tunable optical stage. (a) By positioning the permanent magnet in the x-direction, we eliminate in-plane field components, which bias the sensing layer with an angle relative to the hard magnetic layer.
(b) By minimizing y-components of the permanent magnet, we compensate for a pinning of the sensing layer along the resistor and therefore ensure maximal sensitivity. (c) Mapping of the magnetic field density of the permanent magnet in x-direction indicates the minimum position located at the center of the magnet. (d) Slope of the hysteresis curve in its linear regime at magnetic zero field and GMR effect of the sensing elements dependent on the offset in y-position. The blue box indicates the tolerance of the position in y-position, which is roughly +/-150 µm, wherein 80 % of the initial slope and effect is obtained. Therefore, the magnetic diameter derived from the distances between the positions of the peaks is corrected by a factor determined by numerical simulation. The factor is chosen dependent on the ratio of the initial magnetic diameter and the sensor layout. four-peak-patterns (a&d, b&e). Two directly attached analytes generate a six-peak-pattern due to the interfering dipole field vectors (c&f). The minimum distance required for two completely separated four-peak-patterns over a 16 µm sensor layout is determined to be ~33 µm. The lab prototype is placed in a sensor holder and a NdFeB permanent magnet is positioned with a x/y/z stage. Additional Helmholtz coils are used to characterize the GMR hysteresis and the positioning of the magnet. For optical correlation of the magnetic response a demagnetized microscope objective is placed above the microfluidic for reflection microscopy. 
